SV-40 large T antigen reversibly inhibits expression of tyrosinase, TRP-1, TRP-2 and Mitf, but not Pax-3, in conditionally immortalized mouse melanocytes.
Transformation of mouse melanocytes with a variety of exogenous oncogenes or chemical carcinogens frequently results in irreversible loss of pigmentation. We have infected mouse melanocytes with a temperature-sensitive mutant of the simian virus 40 (SV40) large tumour antigen to study the molecular mechanisms underlying depigmentation during melanocyte transformation. The results show that, out of six cell lines analyzed at the permissive temperature of the oncoprotein, three epidermal and two dermal melanocyte clones remained pigmented and retained the ability to synthesize melanin and to express the melanocyte-specific genes, including tyrosinase, tyrosinase related protein-1, tyrosinase related protein-2 and Mitf. In contrast, one dermal melanocyte clone (DMEL-3) gradually depigmented. This depigmentation was characterized by enhanced growth and down-regulation of melanocyte-specific gene expression. When the oncogene was inactivated by culture at the non-permissive temperature, the pigmented phenotype in DMEL-3 cells could be rescued, and there was a corresponding time-dependent increase in melanocyte-specific gene expression. After extended passage, this rescue could not be achieved. Our results provide direct evidence for the role of the SV40 large T antigen in melanocyte de-differentiation. Expression of Pax-3, a transcription factor implicated in melanocyte differentiation, was unaltered during the SV40-initiated de-differentiation, and de-differentiated melanocytes expressed normal levels of Pax-3 message. We speculate on the mechanism by which the oncoprotein might be regulating Mitf gene expression and of the role of Pax-3 in this process.